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t*. nresent invention relates to nonwoven sheet materials, 
The present _ . , rlll . r to improved nonwoven 

AnA taoe8 aade therefrom, and xn particular, to imp 
and tapes m«»» . t ax hibit enhanced tear 



Mb .MM*— Ot t.M. «< I tb. 1U-. «« of 

torn in "cne ctwo " *.w^w»*w« display uneven or 

irregular torn edges . on « pta etical purposes, 

— rrrsr rur. - - - 

machine direction. m « ter ialB are predominantly 

a ..«Q«T I Mcb L,. au.ction 

„. typldly b—« «- «* * * 

tb, «b-ie.l bl««« i»cr.»« tb. 4 "^L°' , ueh .. ^.„c^ 
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Category II materials are most frequently farmed from 
essentially nonfracturable synthetic fibers, and are either 
thermally, mechanically, or chemically bonded to provide 
structural integrity to the sheet materials. These material* can 
5 display enhanced tensile strength, elongation, Band, and fuzz 
formation depending on their particular construction. For 
example, mechanically bonded category II materials are typically 
softer and more fuzzy, in comparison with the chemically bonded 
materials, that tend to be stiffer and less fuzzy. However, in 
10 virtually all instances, category II sheet materials are 
essentially "incapable of being torn in the cross machine 
direction, and thus, do not meet the affixation requirements of 
the health-care industry. 

Both category I and II nonwoven sheet materials and tapes 
enjoy reasonably extensive use in the wound treatment and medical 
device affixation areas of the practice of health-care. However, 
neither type of material has been able to make significant 
advances into the broader areas of the health-care market due to 
their inherent limitations. 

Category I materials lack water resistance, and are unable 
to provide sufficient strength, while still maintaining softness. 
Hand and/or reasonable tear characteristics. strength can be 
improved by changing the machine direction to cross machine 
direction orientation ratios of the fibers at the expense of 
25 tear. In addition, strength can also be improved by increasing 
the basic fiber content and weight at the expense of Hand and 
tear. 

Altering the characteristics of category II sheet materials 
made with synthetic polymer fibers is even more restrictive. 
Reasonably good tear can only be achieved by utilizing fibers 
that make the sheet materials, and resulting tapes, very stiff. 
In so doing, the fiber-to-fiber bonds are essentially locked-up, 
thereby reducing fabric conformability, and providing a tear 
which is extremely difficult, and not satisfactory in terms of 
ragged edges and failure to tear straight. 

K«ny attempts have been made in recent years to enhance the 
characteristics of category I and II materials, or to provide 
nonwoven sheet materials and tapes with the desirable 
characteristics of both category I and II materials. m so 
doing, different fiber types, contents, and weights of the 
nonwoven sheet materials have been tried. In addition, various 
bonding techniques, including bonding with a chemical sizing 
agent, physical entanglement of the web (e.g., hydroentanglement) 
and thermal bonding, such as through thermal embossing, have been 
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ineiMH strength ana ixnr , 0 . 8 . patent 

, „_«. oartial chemical bonding), 

(hy droentangl«»ent and P«*" 4 hermal embossing 

5 Ho. 3,737,368. and U.S. Patent Ho. 3,507,943 

wlfc n W^ 0 " 0 *;;/ pat . nt No . 3,121.021 disclose, surgical 

^\tn^»o^ hydrophobic rubbery fib.r--i.ing polymer 
coated with a non taocy ny * layer of 

L0 -^---^ t - "Tta. soporous structure 

Wmm ZZ "£Z*"on of the hydrophobic rubbery fiber- 
after drying. ^^ Lmam the wat . r r .pellency, and thus, 
sizing polymer ^^'^ T ^ui. similarly, U.S. 
the wet strength of this category ma nonwo vn 
a 115 177 nrovide. essentially tne ■«■» 

IS Patent Ho. 4,112,177 prov , 2 , 02 i, however, multiple 

backing a. with U.S. Patent Ho. 3,121,02 . . ^ 

^..ive layer, are «*£<^£ ^ tn^rom. * further 
adhesive prot-rti- of the tape. *»» ai9 closed in 

example of a porou., double-coated adh..iv. tape 

20 O.S. *• 4 '1 44 'V 3 „ 2 360 di.clo.e. a multi-ply nonwoven 

°- 8 ' 9 T\Z c^ ^\o ma*e pr...ur.-..n.itive 
.beet material that j» b- ^ e£ two 

adhesive ^ «*J b ^ elmld and bonded together by a 
nonwoven webs that are o formed of 

"* " T rl^S'llS- o» CX-1C.U, ^ ri» • 
,Ul»g «UIm*i- tn . „«.il up.. 

O.S. Patent Ho. 4,772,499 ox. tearability 

.IU • OoodiM «•«• »"« 7'"'' dit .ctton .long W 
non-bonded portions of the web. aiso, 
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di-elo— the «.. of texturiaed or falae twirt yarn, in the 
filing of nonoTn fabric, to improve their tear charaeteri.tica 

Wert Germ** Patent No. DE i 595 300 di.clo.e. nonwoven 
fabric, formed from wet-laid web. that are hot calendared while 
the till retain, from 10% to 40% by weight reeidual 

nT Ur V^ Th *" — COBPri,MHi ° f Polyeeter 

binder fib«., and optionally can include .tretched polyeeter 
fiber., polyaerylamide fiber., and/or polyamide imide fiber. 
Further example, of thermal bonding a. the principal mean, of 
reinforcing nonwoven material, can al.o be found in U.S. Patent 
Ho. 4 731,277, 4,639,390, 4,511,615, 4,490,427, and 4,083,913. 
in addition, thermal bonding can be brought about by embo«eing 
such .heet material, uaing heated, engraved roller.. See. 

U.S. Patent Nos, 3,737,368 and 3,507,943. 

U.S. Patent so. 4,490,425 di.clo.ea a .oft and fluffy 
nonwoven fabric foraed by thermal bonding .taple fiber., endle.e 

!^!":/ r b0th ' "* aee,il • Puncturin ? U.«., tacking) one or 
both .id., of th. fabric to form the fluffy ^ There after, 
one or more of the .ide. are coated with a thermal adhe.ive to 
yxeW a fabric ueeabl. a. an interlining in variou. garnet.. 
Similar interlining material, and method, of their preparation 
are al.o di.clo.ed in U.S. Patent Hoe. 4,451,314 and 4,148,958. 

Hone of the previously de.cribed fabric, or tape. ha. 
succea.fully combined the advantage, of category I «d II 
material., while eliminating their .hortccming. . m fact, to 
date no .ingle nonwoven .beet material, or tape made therefrom, 
exhibit, enhanced dry .trength, comparable wet .trength, and ea.e 
of tear in the croe. machine direction, while maintaining 
reasonable Band value.. 9 

Stt— arv of the xn -«-|*4T-| 
The present invention provide, nonwoven .beet material, 
and tape, formed therefrom, made with ten.ili.ed nonfracturabl. 

HtlrL IT" "J bi0der flber "' € ° M &OB * c «*^ion of 
interbonding and pattern embo..ing technique.. The.e .heet 

material, are ..pecially u.eful a. tap. backing fabric, that are 

finger tearabl. in the cro.. machine direction within the 

«quir«nent. of the u-r community, and al.o po.ae.s a number of 

^^.irabl. properti.., including enhanced dry strength, 

comparable wet .trength, low Hand a»a.urement., and a machine 

direction ten.ile .trength to cro.. machine direction ten.lle 

•trength ratio of preferably lea. than 3:1. 

„ hM , In the present invention provide, a nonwoven 

•heet material comprising a randomly interlaced f ibrou. web of 
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combination thereof, and fur* ^ f£)t 

direction. lfW . Bt ion can provide a pressure- 

r ■ jsjst-S " — - - it6 fu,t 

■ensitive adhesive tape comp j# w. ekina having a pressure- 
tU *c». tM .„ nt , p hy .io.l ~t.»,l—»t, 

machine direction. . .„ prov ide a method of 

~— ■ - TT^S^-S^- .... «- . • 

<ll-» — "f"' "l' litOT , Mb Mi* « 

ta ^. - «•• - • — 

for about a 20 cm square sheet, ana 
illuetrated and described preferred emoou 

^ MSS i B fcifla_oi 

fha investioB 




m „ lfn vsn frttli ■rt"** *^ of tbe „e„woven sheet materials 

"•'^^"T^^it invention i- «ade in 
and tapes according to the pre.™ 
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accordance with convention*! method, known in the art, including 
w«t-laid methods, dry-l»id methoda, such a. air layering and 
carding, and direct-laid methoda, such as .punbonding and 
aeltblowing. Sxamples of euch method, are disclosed in u. 
Patent Ho. 3,121,021 to Copeland, and U.S. Patent No. 3,575,782 
to Hansen, the disclosure, of which are herein incorporated by 
reference. 

Both tensilixed nonfracturabla staple fibers and binder 
fiber, are used in the formation of the fibrous web component of 
the nonwoven .heet material, and tapes of the present invention. 
A* used herein, -tensilixed nonfracturabla staple fibers- refer 
to staple fih«:s, formed from synthetic polymer., that are drawn 
during manufacture, such that the polymer chains substantially 
orient in the machine direction of the fiber, and that will not 
readily fracture when aubjected to a moderate breaking force 
The controlled orientation of these staple fibers imparts a high 
degree of ordered erystallinity (e.g. generally above about 45% 
erystallinity, to the polymer chains comprising the fibers. 
Generally, the tensilixed nonfracturable staple fiber, of the 
preeent invention will not fracture unless subjected to a 
breaking force of at least 3.5 g/denier. 

Honlimiting example, of suitable tenailixed nonfracturable 
staple fibers according to the present invention include 
polyester staple fiber., polyolefin staple fibers, polyamide 
•taple fibers, poly.cryl.te staple fiber., polycarbonate staple 
fibers, polysulfone staple fiber., or combinations thereof. 

Preferably, the tensilixed nonfracturable staple fiber, 
comprise oriented polyolefin staple fiber., 8uch „ orient:ed 
polyethylene, polypropylene, or polybutylene staple fibers, 
30 oriented polyester .taple fiber., such as polygene 
terephthalat. (PK), or combination, thereof. These oriented 
taple f iber. are preferably from about 1 cm to about 10 cm, more 
preferably, 2 cm to 5 cm in length, and display a fineness of 
trc* .bout 0.1 denier to about 20 denier, more preferably from 
•bout 0.5 denier to about 5 denier, and most preferably from 
•bout 0.7 denier to about 2 denier. 

in a particularly preferred embodiment, the tensilixed 
nonfracturable staple fibers comprise oriented polyester staple 
fiber., such .. 0.75 denier polyeater staple fiber, (type L-30, 
polyethylene terephthalate (PBT), Bartanan Chemical Products, 
Inc., Kingsport, TN; or, standard polyester staple fiber. (PBT); 
Hoecht Celan.se, Charlotte, NC>, 1.25 denier polyester .taple 
fiber. (Style T-131, PET; Hoechst Celan.se Corp., Charlotte, nc>, 
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and/or 2.0 d~i« *an<Urd PoH"*« ^ fU "" < m) (HOeCh9t 
CtiiMii corp. , Charlotte, HC) . 

*ny type or type, of binder titer, ean bo employed to form 
the f^L^L of th. pr...nt invention, a. long a. they are 
5 clb^Tn-lt-bondino to th. t.n.ilis.d nonfr.cturabl. staple 
f£r of th. fibrou. without fracturing, or 
^i„g th. t^UM nonfracturabl. staple 
££d, it i. pr.f«abl. that th. binder fiber, be 

« — th.r-pxa.tic polyer. that are capable of 

10 ^Lnding with th. ten.ili.-d nonfracturabl. -tapl. fiber. 
T.id tTtte non-oven sh~t serial, and tap., of the present 
invention furthermore, th. binder fiber, can comprise a w de 
taTi.ty of binder fiber configuration, that are well known in the 
Z Vc uding, without limitation, totally meltable binder 
n5 f^r. ^ .id^-.ide binder fiber., bicomponent binder fibers, 
15 fiber., • tde - ,sy8 fiber8| concentric core-sheath 

elliptical core-.heath otnaer 
u,„j. r fibers, or combinations thereof. 

bln ^^.: » f .ui«-i. «— . 

,„ tu^h « th~.0PU.tl. polywWl".. 

iir .~"= — " =t 

d " nler in a particularly preferred embodiment, the binder fibers 

compri.e cor.-.heath binder fiber, containing, for example, an 
30 canted polyester or polyolefin fiber cor. surrounded by an 

outer .heath of a meltable polye.t.r or polyolefin resin. 

ZZ* ic^a-pl" of .uitabl. cor.-.h..th binder fiber, for use 
iTthl fibrou. web. of th. pre~nt invention include Diaw.™ 
binder fib~. (l.S denier, 38 », cry.tallin. polypropylene core 
35 anTmeltabl. polyethylene .h..th, chori A-rica, Inc Los 
Intel.., CX„ HeltyTM bLM flb .r <2 denier, 38 mm, oriented 
oolvter cor. and meltable polye.t.r sheath, Chori America, 
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application to which the nonwoven ihatt mat •rials or tapes of the 
present invention are to be put. In moat cases, predetermined 
atrength, tearability, and other requirements of the nonwoven 
sheet materials and tapes of the present invention can be 
obtained by balancing the quantity of high-strength, tens ili zed 
nonfracturable staple fibers against the quantity of 
thermoplastic binder fibers needed to insure adequate binding, 
and ultimately, the structural integrity of the fibrous web. 

Generally, from about 95% to about 50%, preferably from 
about 90% to about 60% by weight of the fibrous web will be 
comprised of one or more varieties of tensiliaed nonfracturable 
ataple fibers, while from about 50% to about 5%, preferably from 
about 40% to about 10% by weight of the fibrous web will be 
binder fibera. in a preferred aspect, the weight ratio of 
15 tensiliaed nonfracturable staple fibers to binder fibers will be 
from about 10:1 to about 1:10, more preferably from about 5:1 to 
about 1:1, and most preferably from about 4:1 to about 2:1, 

The thickness of the fibrous web which forma the major 
component of the nonwoven sheet materials according to the 
20 present invention is largely dependent upon the desired use. in 
general, the fibrous web can be from about 0.04 mm to about 0.5 
mm in thickness. When the desired end use of the nonwoven sheet 
material is as a backing for medical tape, it is preferred that 
the fibrous web have a thickness of from about 0.15 mm to about 
25 0.4 mm. in addition, the weight of the fibrous web can be from 
about 10 g/m 2 to about 100 g/m 2 , preferably from about 15 g/m 2 to 
about 70 g/m 2 , and more preferably from about 20 g/m 2 to about 50 

g/m 2 . 

In accordance with the principles of the present invention, 
the fibrous web is interbonded with a chemical bonding agent, 
through physical entanglement, or both, and is pattern embossed 
to yield the nonwoven sheet materials of the preaent invention, 
la practice, it ia important that the sequence of interbonding 
and pattern embossing steps applied to the fibrous web be 
carried-out in a certain order. The application of a chemical 
binding agent to the fibrous web should be the last step in the 
treatment of the web, and when utilized, interbonding by physical 
entanglement ahould be the first step. For example, in one 
embodiment, the fibrous web is first physically entangled, then 
pattern embossed, and finally saturated with a chemical binding 
agent, to yield a nonwoven sheet material according to the 
preaent invention. 
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on. .thod of interbonding the fibrous web U to phy.,cally 
TZTZLr* after formation of the web by conventional 
entangle the fib-" a ^ f ^ can 

JTlTu .... "tent Ho. 3,01*,^ the 
alternative, and preferred method, the fib 

t.» (..»-. to ^ 10 k^. up™ both 

whieh are herein ^ rQll that l8 patterned 

, <h , nuo is passed through a me^ax 

fitorous wee 1 depressed areas, and a solid 

(e.g., engraved) with raisea an w However, the 

backup roll, general V forme^f metal- „ ^ 

eu.spj.ay 9 tvoiC al to supply heat to one or more of the 

rr nr <t". - " — — — - 

30 I» » ^ ,,t, ~ «*o.^l Itk . ftftn roll 

s = rr«u. , ru T — .. « u « 

of contaet without fracturing the staple £u»er , 

- <K , M ,« ^-k below a useable strength level. in 
W ~ k " nln9 Tit P«f.r^dto -intain the te.p~.ture of the 
thi ! "^i'i 1M-C and 180-C, more preferably 

pattern roll *° ln addltion , the pattern roll 

40 between about 125-c and 145 c. pre ssure of from 

.bould contact the nonwoven .h-t "^^J*^ ^ 0 . 15 
about 0.10 MPa to about 0.30 KPa. more preferably from 
MPa to about 0.25 KPa. 
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The particular pattern engraved on the embossing roll will 
<topaad upon the iatandad use for the resulting nonwoven sheet 
material* and tap... However, with standard medical tapes, it is 
preferable to use either a linear pattern that thermally embosses 
a series of lines along the cross machine direction of the sheet 
material/tape backing, or a cross-hatch (i.e., square) pattern, 
that results in a series of intersecting embossed lines running 
in both the machine direction and cross machine direction on the 
sheet material/tape backing. In a preferred embodiment, the 
croes-hatch pattern is comprised of a series of squares formed 
from eaboesed lines of about 0.01 mm to about 0.05 mm in width 
separated from eaeh other by a square-shaped, un-emboseed area of 
from about 0.05 mm to about 0.1 mm on each side. 

The embossed surface area of the nonwoven sheet materials 
should comprise no more than about 95%, preferably leas than 
about 80%, more preferably less than about 50%, and most 
preferably less than about 30% of the total surface area of the 
fibrous web. However, in no instance should 100% of the surface 
area of the fibrous web be thermally embossed (i.e. hot 
calendared), in preferred embodiments of the present invention, 
a linear, cross machine direction embossed pattern preferably 
results in an embossed area of from about 10% to about 20%, while 
a square, cross-hatch pattern results in about a 25% to 35% 
embossed area. 

A wide variety of chemical binding agents can be applied to 
the fibrous web. of the present invention by art-recognired 
processes. Nonlimiting examples of useful chemical binding 
agents include acrylics, vinyl acrylics, acetate/ethylene, 
polyvinyl acetate, and the like, whatever chemical binder is 
employed, it should have an affinity for, and readily bind with 
the teneilised noafracturable staple fibers and/or binder fibers 
comprising the fibrous web. 

It i* preferable that the chemical binding agent comprise 
a water-based ehemica.1 binder, including, without limitation, 
latexes incorporating acrylics, styrene/butadiene rubbers, vinyl 
actate/ethyienes, vinyl acetate/ acrylates, polyvinyl chloride, 
polyvinyl alcohols, polyurethanes, vinyl acetates, acrylic/vinyl 
acetate, and the like. These water-based chemical binders are 
typically applied to the fibrous web at about 25% to about 35% 
■olid., using any suitable coating method, including, wire-wound 
rod, revere roll, air knife, direct and offset gravure, trailing 
blade, print bond, foam, and spray coating methods. 

Specific examples of preferred chemical binding agents 
according to the present invention, include, without limitation, 
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denier, 5 em length, polyester binder fiber, having an average 
total fiber Might of about 20 g/o*. This fibrous web is pattern 
eabosaed with a square, cross-hatch pattern that results in about 
28% bonded surface area. Thereafter, the embossed fibrous web is 
saturated with a water-based acrylic copolymer chemical binding 
agent, diluted to about 28% solids, and dried to a binder weight 
of about IS g/m 2 , to yield nonwoven sheet materials according to 
the present invention. 

The second preferred nonwoven sheet material comprises 
essentially the same material as the first embodiment, except 
that the fibrous web is hydroentangled prior to being pattern 
embossed, and the total fiber weight is increased to about 50 
g/m 2 , while the binder weight is increased to about 25 g/m 2 . 
Thus, the ratio of total fiber weight to binder weight is 
approximately 2:1 versus essentially lsi for the first preferred 
embodiment. 



After the fibrous web has been interbonded and pattern 
embossed to form the nonwoven sheet materials of the present 
invention, the sheet materials may be wound in a roll for 
transportation, and later application of an adhesive, or other 
appropriate coatings used to form standard medical tapes and the 
like. Alternatively, the nonwoven sheet material may be conveyed 
directly to an adhesive coater, followed by slitting into 
individual tape rolls. 

Preferably, the nonwoven sheet materials are coated with a 
layer of pressure-sensitive adhesive to form the tapes according 
to the present invention. In this regard, the pressure-sensitive 
adhesive that is applied to the nonwoven sheet materials may be 
solvent-based, water-based, or a hot-melt adhesive. Suitable 
adhesives, and their methods of application, are described, for 
example, in 0.S. Patent Ho. 2,708,192 (phenolie cured rubber 
based adhesives), o.s. Patent Ho. Re 24,906 (water-based and 
35 solvent-based adhesives), and U.S. Patent Ho. 4,833,179 (hot-melt 
adhesives), the disclosures of which are all incorporated herein 
by reference. 

In a preferred embodiment, the nonwoven sheet materials of 
the present invention are coated with a high-solids latex 
pressure-sensitive adhesive that is moisture insensitive, while 
also displaying an excellent balance of adhesive properties, such 
as high compliance, and high shear, without adhesive build, fee 
i^., copending and eo-filed patent application Attorney Docket 
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w * limited to methyl met hacry lata, methyl 

set ^rv^r ~* t ^ 

acryi ' . ^ m llfc _.» 3 j atyrene, and mixtures thereof. 

--zsl - is. — — i - - 
.n— • twi,nie — — 

alkoxy groups is between auout a 

Th ^------iv. adhesive may optionally 

comprised crosslink, agent, including, without 



further 
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limitation, multifunctional acrylates sueh as diacrylates 
tri.cryltti., and tttia.eryltt.a, 8U ch as 
1 , 6-naxanadioldiacry late , poly (ethylene glycol )diaerylate B , 
poly ( butedine ) diaerylate. , polyurethane diaerylates, and 
trimetbylolpropane triacrylate; 4-acryloxybenzopbenone ; divinyl 
bensene, and mixtures thereof. Also, optional chain transfer 
agents, much a. carbon tetrabromide, mercaptans, aleohola, and 
mixtures thereof nay ba included. 

*• noted above, the preferred latex preaaure-aenaitive 
adhesive include, a low nolecular Might hydrophobic polymer. 
The term -hydrophobic polymer-, as used herein, refers to a water 
insoluble polymer. Useful hydrophobic polymers have an average 
nolecular weight ranging from about 400 to about S0,000, 
preferably about 500 to about 20,000, most preferably about 600 
15 to about 10,000. Bxampl.. of useful low molecular weight 
noncopolymeriaable hydrophobic polymer, include, but are not 
limited to, thee selected from the group consisting of 
polystyrene resins such as Piccolastic™ A75< D125f &nd Dlso 

available from Hercules Chemical., poly(methylaethacrylats) 
20 (PiQa) raain, polybutadiene; poly(alpha-«ethyl.tyrene) , 
butadiene-styrene block copolymer., and roain ester, such a. 
Foral"» 85 and 105, available from Hereulea, and mixture, 
thereof. 

Preferably, the adheaive coated tape, of the prewnt 
25 invention also utilize a releasable liner that cover, the 
adheaive layer, or a relew. coating, such a. a low adhesion 
backaise (LAB) , coated on the nonadheaive aide of the tape, to 
facilitate the winding of the tape into easy to u.e roll. 
Preferably, an LAB coating is applied to the aonadhesive side of 
the tape using conventional coating methods in the textile 
industry. 

It is preferred that the LAB compriee a water-based 
compo.ition, however, solvent-based materiala auch a. 
polyvinylcarbemat. are also useful. Suitable components of the 
water-be^ LAB include, without limitation, polyethylene., 
fl«rcohemicals, aery lata., silicones, vinyl copolymers, and 
combination, of the., polymer, with other polymer.. For example, 
acceptable LAB. useful in the tapes of the present invention are 
described in 0.8. Patent Ho. 4,728,571, the disclosure of which 
is herein incorporated by reference. 

in an especially preferred embodiment, as described in U.S. 
Patent Ho. 4,973,513, the disclosure of which is herein 
incorporated by reference, a water-based LAB is applied to the 
nonwoven sheet material immediately after the chemical binding 
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^nt i. i»fuMd therein, m this ^ especially preferr-d 
eo-pri.. th. poly«U~thyl siloxane, and/or acrylate 
^LlTL.ct*e* a. R.I.— coating. 1-15 of the 4,973,513 
tUT t£r coating, th. LAB and chemical binding agents 
S£ JZL non-1 .beet -atrial, are dried a. described 
in the 4,973,513 patent. 



Applicant ha. -«rpri.ingly invented nonwoven sheet 
l0 ^1, and tape, for-d therefro*, co-prised of 

!Lw*U fll«. that can be made readily tearabl. (i.e., 
Tec^abCin th. cross -achin. direction of the sh~t or tape, 

TO d«.. » P«i« « "P. »" " 

provide theae advantage*. aflw4fiefi 
20 ' Typically, non«ov.n M material, or tap.. «t .acrif«e 
certaiTpropertie. in favor of others. For example, to obtain a 

category I ^*pa) » overall tap. .tr.ngth, and ~ 
JU ~t b. eewri-d. to obtain a ta* with 

oood dry and wet strength f.g., * "tegory II tape), 
!HrabSty, and often conformebility, are lost. Thus, category 
x ant II tape, are often limited in their application. 
Lv. r .. . tnTnon-oven .heet serial, and tape, of the present 
mention should find.de T ^^^T^ 
30 ^Lr^ 8 . 'r^ired. specifically, the nonwoven sheet 
^T«ial. Stapes of the present invention co-bin. th. wet and 

^Ithlr a reticular sheet or tape ha. excellent, good, fur, 
pTr or no^i..., -HI not tear) far characteristic., both in 
Z Machine direction and th. cro.. -chine direction. 
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In order to fall within the scop* of the present invention, 
a nonwoven ihut material, or a tape made therefrom, oast be 
readily finger-tearable in the cross machine direction. As used 
herein, a nonwoven sheet material is readily finger-tearable when 
it exhibits at least fair tearability in the cross machine 
direction. However, it is preferred that the nonwoven sheet 
material or tape exhibit at least good tearability, most 
preferably, excellent tearability, in the cross machine 
direction. In addition, in a preferred embodiment, the nonwoven 
•beet materials or tapes of the present invention are also 
readily finger-tearable (i.e., exhibit -fair- tearability) in the 
maehine direction of the sheet or tape. Accordingly, the most 
preferred sheet materials and tapes of the present invention 
exhibit at least fair tear characteristics in both the machine 
15 direction and cross machine direction. 

While finger-tear ability is an important characteristic of 
the nonwoven sheet materials and tapes of the present invention, 
it should not be provided at the expense of the conformability 
(i.e.. Hand) of the sheet materials and tapes. Accordingly, for 
a nonwoven sheet material and/or tape to fall within the scope of 
the present invention, it must also exhibit a Band measurement of 
less than 250 grams for about a 20 cm wide sheet or tape. 
Preferably, the nonwoven sheet materials and/or tapes of the 
present invention exhibit a Hand measurement of less than 200 
grams, most preferably 1... than 150 grams for about a 20 cm wide 
sheet or tape. When the Hand measurement exeeeds 250 grams, the 
nonwoven sheet materials and/or tapes are generally too stiff to 
properly conform to the skin or other surface when in use. 

The finger-tearability and Hand measurements for the 
nonwoven sheet materials and tapes of the present invention are 
affected by the particular pattern-embossing conditions used on 
these materials. Preferably, a square or linear cross machine 
embossing pattern, as previously described, is used. When either 
of these patterns is employed, the nonwoven sheet materials and 
tapes of the present invention are readily finger-tearable in the 
cross machine direction, and exhibit acceptable Hand 
measurements, in particular, the nonwoven sheet materials and 
tapes exhibit an easy, straight, and clean tear along the 
•-bossed line, of the linear or square patterns. However, when 
sueh materials are not pattern embossed, they become essentially 
non-tearable, or if torn, exhibit uneven tear and frayed edges. 
Similarly, when the entire surface area of the materials are hot 
calendared, they also are rendered essentially non-tearable. m 
addition, even if some of these materials maintain finger- 
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t~r*ility, they 9«"« llv ~ hibit BUCh hi9h H<md MaTOrBBent8 
as to be essentially non-conformable. 

The nonwoven sheet material, and tapes of the present 
invention al.o exhibit enhanced machine direction tensile 
5 strength value, per weight of fiber u.ed in the fibrous web, that 
are comparable to thoee exhibited by typical category II 
materiel.. Thi. i. espsci.lly true with respect to the wet 
machine direction tta.il* .tr«xgth of these material.. Even 
though these nonwoven .h^ material, and tapes are readily 
10 flngl-ttarable in the cross machine direction, they .till 
exhibit a machine direction wet-break tensile strength of at 
least about 10 H/cm, preferably at lea.t about 15 K/cm, and more 
preferably at l.*.t about 20 H/cm. Likewise, the machine 
Lection dry-break tensile strength of these materials is also 
1S at lea-t about 10 M/c», preferably at least about 15 H/cm, and 
more preferably at least about 20 N/cm. Thus, the nonwoven sheet 
material, and tape, of the present invention unexpectedly show no 
appreciable drop in machine direction tensile strength when wet, 
afcompared to dry. Conver.ely, typical category I «^ l °" c 
20 fiber material, (e.g., cellule, acetate and rayon, **** * 
30%-40% reduction in ten.ile .trength when wet. Furthermore, the 
finger-tearability of the .heet material, and tape, of the 
present invention is in direct contrast to typical category II 
material, that are e.sentially non-tearable in either the machine 
25 direction or cro.. machine direction. 

Preferably, the nonwoven .heet material, and tape, of the 
pre.ent invention also exhibit enhanced ten.ile strength in both 
the machine direction and cro.. machine direction. In thxs 
regard, it i. preferred that the ratio of machine 
30 tensile strength to cross machine direction tensile strengt :h 
(i.e., MD.CD ratio, be 1... than 3:1, even more P"^ 1 ^" 
than 2,1. Furthermore, the., material. al.o preferably exhibit 
a machine direction dry elongation between about 15% to about 
40%, more preferably from about 20% to about 30%. 



35 



^Hear properties of the nonwoven sheet material, and 
tape, of the present invention are a.....ed by a test group of 
individual, who are familiar with .uch materials. Specifically, 
40 these individual, are familiar with medical tap.., athletic 
tapes, and the like, their u.e., and application technique.. 

Bach test group comprise, four individuals, who are 
supplied with example nonwoven .heet material, and tape, for 
.valuation, the te.t group evaluate, the., material, and tapes 
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for mm of tur in both the machine direction (i.e. downweb) and 
cross machine direction (i.e. crossweb), tear initiation, 
straightMss of the tear, smoothness of the torn edge, and the 
force required to complete the tear. Bach of theee tear 
5 characteristics are rated either excellent (4), good (3), fair 
(2), poor (1), or none (0) (i.e., the individual was unable to 
tear the material) . The results reported by the four individuals 
comprising the test group are then combined for each example 
material, averaged for the four individuals, rounded to the 
10 nearest value, and reported as one of the above-noted tear 
characteristic values. 

The tear characteristics of the nonwoven sheet materials 
was evaluated using 2.5 cm x 30 cm or 5 cm x 30 cm die cut 
samples, with the machine direction tear characteristics being 
15 evaluated along the 30 cm length, and cross machine direction 
tear characteristics along the 2.5 cm or 5 cm length. The tear 
characteristics of example tapes was evaluated on rolled tape 
having 2.5 cm or 5 cm widths, with the cross machine direction 
tear characteristics being evaluated along the 2.5 cm or 5 cm 
20 length, while the machine direction tear characteristics were 
evaluated along an approximately 20 cm length of the downweb 
portion of the tape. 

The total Hand measurement in grams of example nonwoven 
sheet materials or tapes provides a measure of the 
25 drape/conformability of these materials. Those materials with a 
relatively high Hand value are stiff and nonconformable. 
Conversely, relatively low Hand values reflects soft, conformable 
materials. The Hand values reported for the following examples 
were obtained on a Thwing-Albert Handle-o-Meter™ Model tfo. 211- 
300 {Thwing-Albert Instrument Co., Philadelphia, PA), according 
to the procedures outlined in the instruction manual included 
with Model No. 211-300, the disclosure of which is herein 
incorporated by reference. All of the Hand measurements were 
performed on about 20 cm square sheet materials. 
35 The tensile properties of the example nonwoven sheet 

materials and tapes reported herein were measured using an 
Instron™ tensile tester (Instron Corp., Canton, MA). The 
machine direction and cross machine direction tensile strength 
(i.e. dry break as reported in N/cm) and machine direction 
elongation (percent) were measured in accordance with ASTM test 
method D-1682-64. The machine direction wet tensile strength 
(i.e. wet break as reported in N/cm) was also measured in 
accordance with ASTM test method D-1682-64, after soaking the 
example materials for 5 minutes in deionised water maintained at 
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10 



20-C Mrft.. th. test .ample, blotted dry and 

^ h 1^, th. ratio of machine direction to «o« 
■Sil. direction ten.il. strength (i.e. MDiCD) of the dry 

^rrri. «*. m— * :; 

the follows non-li*iti»a Examples. Ml P"*' 

are expr.—d a. part, by weight unl... otherwise indicated. 



Th. nonwoven sheet material, of Example 1-8 and OW-tm 
Bxample- 9-18 wr. -ad. on a Hergeth Random-Card machine 
Bxampi.ee » * D ulman, Germany), utilising 

15 (H.rgeth-Hollingsworth, GMBH, uuj.b»», 

conventional nonwoven web formation technique.. The .fiber 
compo.ition, total fiber weight, chemical binder weight, and 
pHHrn embossing condition, employed with each of the Example 
Z CC^iv. LmflM — material, are ehown in Table. 1 and 

20 3 b8l0 L nonwoven sh~t material, of Example 1-8 -* 

Curative Example. 9-18 ^£ ^ ',E .t^n 

tvoe L-30 polyethylene terephthalate (OT) staple tu» 

tLU"f"« i—u-*-. — « — "* "~ iorl " ta 

30 Either a 1.5 denier, 38 mm, Diawa d«i 

core-.heath fiber containing a crystalline polypropylene core, 
Ind a s-ltabl. polyethylene fiber .heath, Chorx America, Inc., 
" ^le. cx^or a 2 denier, 38 type K-54 
co«-.Lath fiber an oriented polyeter core, and an 
« poly*™ .heath, Hoech.t Celane.e corp., Charlotte, 

35 S T^U rSli- to for. the nonwoven sh~t material, of 
Example- 1-8 and Comparative Example. 9-18. 

All of the nonwoven .h~t material, of Example. 1-8, and 
™r.tiv. Example. 10-14, and 18 were patterned emboeeed, or 
40 fTaHal-nlart Tu.ing the proc.ing condition, li-ted in Table. 

1 1 3 h.r.in. Thereafter, th. Example and Comparative Example 
.h~t material, were saturated with an acrylic vinyl acetate 
ZlZr latex chemical binder (Ho. 78-6283, National Starch ^„d 
ZLcTco.. Bridgwater. », * «% solid. latex, diluted to 
45 25%-35% solid, with deionised water). In addition, a 
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poly(dimethyl slloxane) containing low adhesion b.cksixe (LAB) 

STiT r 1 ° f °* S - Pat-nt NO * 4 ' 973 ' 513 ' — 

onto the .h~t materials i-dittl, after the chemical binder, 

«±»g th. n-thod disclosed in the 4,973,513 patent, after which 
the sheet materials were dried in an oven. 

variou. s.chenic.1 and tear propertie. of the nonwoven 
sheet aaterial. of teazle. i- 8 and Cooperative B*a»ple. 9-18 

t0 Cr °" ~ "~ «~"« teneile 
^«gth (»,«,, -chine direction dry tensile strength (MD o«r 

22. ^ il. strength (MD WBT 

-chine direction percent elongation (MD BW H „ d , ^ 

tear characteristic, in both the -chin, direction and crTn 
machine direction are ,*port.d in Table. 2 and 4 below 



Table 1 
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Table 2 

Ratio of -chin. ^^^STUlS^^f^M 

strength (MD 0 R V-Pf{£' ' mae hine direction percent 

strength <W> WW ^X^dnaehine direction 

elongation ^^tn^frec^ion (CD) tear characteristics 
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Table 3 






1 wei< 


.ber composition, 
3ht, and pattern 
sheet materia] 


total fiber weight, chemical binder 
embossing condition* for the nonwoven 
Le of Comparative Examples 9-18. 


I cp - 

8 

1 No. 


Fiber Coop. 


Fiber 
Weight 

(9/b 2 ) 


Binder 
weight 

(g/o 2 ) 


Emboss 
Pattern 
(%) 


Emboss 

Condition 
(°C/MPa) 


Q 


50% 0.75d PBT 
30% l.Sd Rayon 
20% l.Sd Diava 


21 


22 


none 


na 




50% 0*75d PET 
30% 1.5d Rayon 
20% l.Sd Diawa 


21 


22 


linear 
(15%) 


i 9Q /n it 


H ii 

D 11 


50% 0.75d PET 
30% l.Sd Rayon 
20% l.Sd Diawa 


21 


22 


square 
(26%) 


127/0.21 


12 


50% 0.75d PET 
30% l.Sd Rayon 
20% 1.5d Diawa 


21 


22 


linear 
(15%) 


129/0.24 


13 


50% 0.75d PET 
30% l.Sd Rayon 
20% l.Sd Diawa 


20 


22 


flat€ 
(100%) 


127/0.17 


14 


70% 0.75d PET 
30% l.Sd Diawa 


22 


22 


flate 
(100%) 


135/0.24 


15 


70% 0.75d PBT 
30% l.Sd Diawa 


21 


22 


none 


na 


16 


80% 0.75d PET 
20% l.Sd Diawa 


21 


24 


none 


na 


17 


30% 1.25d PET 
20% 2.0d K-54 


21 


24 


none 


na 


- 


80% 1.25d PET 
20% 2.0d K-54 


21 


19 


flate 
(100%) 


141/0.17 



^iZTSE^ZS"* Baterl4lB not P*".m eabos.ed, but 
L«£ OVer •■ 8entiall y 100%) of their 
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Table 4 



KDtCD 
Ratio 



MD Dry 
Break 

(M/cm) 



MD Wat 
Break 

(H/em) 



45 



, a a -how. a marked difference in 
* eee.pari.on of Table. 2 and « *£J^ ^ nonW oven .heet 
vet -chin, direction ten.il. .t~noth ^ ^ 

incorporating the eeiiuj. eMel€ieallv# the nonwoven sheet 

„ t c-*«ti» ««, t» ~« 

ch aract«i^ic «J~£tZ~ « «— — ln ^ "T 
whan fiber c«po.ition. anaiogou ^ployed, failure to 

■h~t -t«ial. of the pre-at initio «e «P oy ^ 

pattern — • - *~ -^'hT ..-t^lV non-arable . 
of the eheet aat.rial., r.nder. tne» 
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are also ...entially non- 
taxable along the machine direction of the .beet, m conLaat 

^ir^"?"" 1119 U8ed ° B *** aoa "°«» «b-t materia!; 

yield. medial, that are all finger-tearable in the ««. 

mat ' ti0 °' 11 finger-tearable in tne 

-achone direction. Further, it i. believed that the poor mach^ 

USST" - «. fccample , .he^aa^ 

.1^ meU^ T' PrOC '" ia9 COnditiOB8 - Specifically, *£ 
-tat material of Bxampl. a w £orMd at a 30% liae ' £ 

than the oth« example Mterial .. Thi . ^ ^ 

TT 1 t0 of the thermal 

of Wal Ml . TT^ Sample. 23-34 were made by Veratec, Inc., 
of Halpole, MX, on their proprietary proce.e line.. The fibrou. 
nonwoven web. were both randomly carded and nydroentangl 
to receipt by Applicant. Th«*aft«, the w*. w^ 

ZZT * Applicant to — - - — 

2S T£ JZTVT " t * tlal8 - ^ ^-it^Ttotal 
fiber weight, chemical binder weight, and pattern emba-inl 

Bxample ,h«t material, are .hown in Table. 5 and 7 beToT 

The nonwoven .h^ material, of Example. 19-22' and 
comparative Example. 23-34, utilized eith« a Tis JL 3 s 2 

^t. «, atmDd " d * 8tiPle f *- celane.e cor^: 

"3-2 • jzzt; : h : -r ™- ° £ ^ 

united a 1.5 denier, 40 mm, standard 7i BPOfla 



IS 



20 



taple fibers. 

Bither a 2 denier, 38 n», Melty™ binder fiber (a 



- ° riented core, and a 

WM. CA), or . 2 denier, 38 am, type K-52 binder fiber (a 

ZZZTl^Z — • - an amor^ 

-.Itable poller Bheath; Ho . cn-t ^J^ ' 

HC), were utilized to form the BonMmMB / tte ' 

Example. 19-22 n 7 Mawovtm 8heet "ateriale of 

example. 19-22 and Comparative Bxamplea 23-34. 
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- i — 1Q .22 and Comparative Examples 23-27, n 

rr^Z ^ ll^^ -crvuc vinyl acetate 
ilT^ epical binder (Ho. 78-6283, Hationel Starch and 
copolymer ™\ w a 45% . oll da latax, diluted to 

Chemieal Co., Bridgewater, »J> However, the nonwoven 

25 %-35% wild- with deioniaed water . n<Jt 
■h~t material, of C-perativ. ^ ^"^hv! 

..tur.ted with any — ^ J^T- -ent 
siloxane) -containing IAB (i.e., coating * —.--.tiv. 
.iioxane, ^ ^ fJ|MpU and comparative 

i Vh^tMtlrUl. immediately after the chemical binder, 
^ aia were dried in an oven. 

tear cnarmcw Ta bl«e 6 and 8 below, 

machine direction are reported in Tables an 
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Table 6 



Ratio of machine direction to cross machine direction 
^i^* 9 *™*^ (J 0 *™)* machine directiS dr^e^Se 
^^l^w2 8 L2 aBMC) ' ******* direction v^T tewSle 
ai^Z??* <J? J* 1 B*»K>» machine direction percent 
"\ OI ?* tion < m BXOHG.), Hand, and maehine d^TcVion 



Bx. 

Ho. 


MDtCD 
Ratio 


MD Dry 
Brttk 

(H/cm) 


MD ttot 
Break 

(tf/ca) 


MD Dry 
Blong. 
(%) 


Hand 

(g) 


Te 

MD 


ar j 
CD 




1.4«1 


25 


24 


17 


105 






1 20 


2.3*1 


34 


34 


17 


135 


good 




1 21 


2.9:1 


37 


37 


22 


120 


good 


good 


\ 22 


2.4:1 


35 


33 


19 


105 


good 


exce [ 
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Table 7 



cp. 
Ex. 
Ho. 



27 



Fiber Coop. 



Fiber 
weigbt 



85% 1.5d Rayon 
1S% 0.75d PBT 

75% 1.5d Rayon 
25% 0.7Sd PRT 

25 I 60% 1.5d Rayon 
25% 0.75d PET 
1S% 2.0d K-52 

26 I 60% 1.5d Rayon 
25% 0.75d PBT 
15% 2^0dK-52 



45 
44 
44 

44 



Binder 
Weigbt 

(g/* 2 ) 
21 



19 



90% l.Od PET 
10% 2.0d Hal 



39 



28 I 85% 0.7Sd PET I 46 
1S% 2.0d K-52 

85% 0.75d PET I 46 
1S% 2.0d K-52 

30 1 85% 0.75d PBT I 46 
15% 2.0d K-52 



31 I 80% l.Od PET 
20% 2.0d K-52 



46 



19 



19 



Emboaa 

Pattern 

(%) 
none 



none 



none 



eroea 

(15%) 



Emboaa 

Condition 
(«C/MPa) 



21 



none 

22 
19 



none 



32 | 80% l.Od PET 
20% 1.5d K-52 



46 



33 I 80% 1.3d PBT 
20% 2.0d K-52 



44 



34 I 80% 1.3d PBT 
20% 2.0d K-52^ 



44 



17 



none 



23 



none 



none 

none 

flats 
(100%) 



none 



flats 
(100%) 



none 



na 



na 



141/0.19 



na 



na 



na 



135/0.18 



na 



141/0.18 



na 



none 



na 



iL.m.. 100%| °* their «nrfac« area. 
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Table 8 



Ratio of machine direction to cron machine direction 
tensile strength (W5:CD), machine direction dry^ensile 
strength (MD ORYBRBMC), machine direction wet tSS? 

strength (MD WET BREAK) , machine direction percent 
« 1 °^» tlon <*> »** ZLONG. } , Hand, and machine SKKioii 
{ , o^K! r °" MChin ! Action (CD) tear characteristics 



10 


1 CP. 

I SXe 


MDtGD 


MD Dry 
Bruk 


MD Wet 
Brttk 

(H/cm) 


ken n*>w 
Klong. 
(%) 


Hand 

(?) 


Tear 




| No. 


Ratio 


MD 


CD 




23 


2.2:1 


27 


12 


18 


240 

e»^V 




fair 




24 


2.0:1 


22 


13 


20 


305 


poor 


fair 


15 


25 


2.1:1 


30 


16 


29 


260 




fair 




26 


2.1:1 


26 


16 


19 


125 


poor 


fair 




27 


1.9:1 


25 


24 


17 


140 


poor 


poor | 




28 


2.3:1 


30 


0.4 


37 


85 


poor 


none I 




29 


2.3:1 


39 


38 


20 


360 


poor 


poor 


20 


30 


2.3:1 


46 


45 


13 


670 


fair 


fair 




31 


2.9:1 


39 


40 


42 


75 


none 


none 




2.9:1 


45 


44 


15 


740 


poor 




hi- 


2.4:1 


34 


33 


46 


70 


none 


none 


25 


34 


2.4:1 


39 


43 


26 


290 


poor 


poor 



30 



35 



40 



A comparison of the values reported in Tables 6 and 8 shows 
essentially the same results as described for the nonwoven sheet 
materials of Examples 1-8 (Table 2) and Comparative Examples 9-18 
(Table 4). The rayon-containing sheet materials of Comparative 
Examples 23-26 all show substantially lower machine direction 
wet-break values (i.e., 12-16 H/cm) than those of Example sheet 
materials 19-22 (i.e., 24-37 H/cm). in addition, there is also 
• readily apparent difference between the machine direction 
dry-break values between the Example and Comparative Example 
materials (25-37 H/cm for Examples 19-22; 22-30 H/cm for 
Comparative Examples 23-26). in this regard, it should also be 
noted that the wet and dry machine direction tensile etrength of 
the Comparative Example materials fall substantially below those 
of the Example materials, when eellulosic rayon fibers are used 
as the sole staple fiber of the web (i.e., Comparative Examples 
23-24), or when rayon fibers are used in combination with 
tensilixed non-fraeturable stable fibers (i.e., Comparative 
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exhibit Hand value, of l-twM» 105-135 gran*. 



40 



45 



- «-42 and Comparative Example tapes 43-52 
Example tapes 35-42, ana iv« 

examples 9-18, respectively, pattern 
tap. construction. (SSft Table. 1 and 3). *«• * 
taps con. chemical binder and IAB (per U.S. 

Patent Ho. 4,973,513), «V"^ prM .ure sensitive adhesive 
high-olid, latex, acrylate-b—d pres. 

pLedure. outline in U.S. Patent Ho. ^ « ; rf 
^ various mmchanical and tear ^^/^^dete^ined 

™ d. ten.il. ~ ^ ■ 
machine direction p~cent ^ C ros. l h -e 

characteristic. - - h -;^r^7lt Lir. xn addition, 
direction are reported i* Table- 9 ^ 

table. 9 » *!•<> th * ""J* f mdiCD) , the machine 

«o.. machine direction tensile ""-f^*^ ^ of the 
direction wet ten.il. ^rength <W> « MtttUU 
toa.pl. and c ^* 1 ™ TablM 2 and 4 herein). The 

comprising the ^^^J^ ?l ln essentially unchanged 
reported values for these properties rem-* 
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wben • Ptunn-Nuitivt adhesive is applied to the aonvoven 
material, to form tie Bxanple and Comperativ* Sxample tapes 
described herein. 



10 



15 



20 



Table 9 

J££j S L mae !ii?* ^^ioo to eross maehina diraetion 
^i^TSSI^ ^JL?*' direction dry^SeS. 

^^2^-^«5 R L! R ^ IC> ' ne ^*» diraetion wet tensile 

•trength (HD WBT BREAK) , machine direction percent 
elongation (MD OKI BLOHQ.), Band, and Mchina Jli on 
(HD) and cross -achin. dir^ion (CdT^ c^SSSXZ. 



25 



1 Bz. 


MDiCD 
Ratio 


HP Dry 
Brttk 

(H/cm) 


MD Wet 
Brttk 

(H/cm) 


MD Dry 
Blong. 
(%) 


Hand 

(9) 


Tear 


8 No * 


MD 


CD 


35 


1.5:1 


16 


14 


22 


62 


fair 


good 


36 


1.8:1 


17 


16 


21 


49 


poor 


fair 1 


37 


1.4:1 


16 


15 


23 


103 


fair 




8 38 


1.6:1 


14 


13 


23 


38 


fair 


good 


8 39 


1.4:1 


14 


13 


19 


35 


good 


good 1 


1 40 


1.7:1 


21 


17 


23 


42 


good 


exec 


41 


1.7:1 


17 


16 


27 


35 


good 


good 


42 


2.9:1 1 20 


19 


31 




good 


good 
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6 and 8 herein). As noted in Example* 35-42 and Comparative 
Examples 43-52, these values are assent tally unchanged between 
the nonwoven sheet materials and resulting tapes coated with a 
pressure-sensitive adhesive. 
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Table 11 



Ratio. of machine direction to cross direction tensile 
strength (KD:CD) , machine direction dry tensile strength 
( J2L D 2* "chine direction wet tensile strength (MD 

WET BREAK) , machine direction percent elongation (MD DRX 
ELQNG;), Hand, and machine direction (MD) and cross 
direction (CD) tear characteristics of the tapes of 
Examples 53-56, 



Ex. 
No. 



S3 
54 
55 
56 



MD:CD 
Ratio 



1.4:1 
2.3:1 
2.9;1 
2.4:1 



MD Dry 
Break 

(H/cm) 



25 
37 
39 
35 



MD Wet 
Break 

(H/cm) 



24 
34 

37 



33 



MD Dry 
Elong. 
(%) 

17 
16 
21 
18 



Hand 

(?) 

105 
135 
120 
105 



Tear 



MD 



good 
good 
good 
good 



CD 



exce 



good 
good 
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Table 12 



Ratio of machine ^*«^ 1 2 B 2«S^dS S £i& 
ten.il. .trength > , £ ten.iXe 

strength (MD DKC J»™g> ' eh i M direction percent 

.trength l£ ™ g£*\' and nVchtn. Erection 

.longation (MD OWf {a» tear characteristic. 
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IS 



taxability, also exhibit large Hand values outside of those 
provided by the tapes of the present invention. 

While in accordance with the patent statutes, description 
of the preferred weight fractions, processing conditions, and 
product usages have been provided, the scope of the invention is 
not to be limited thereto or thereby. Various modifications and 
alterations of the present invention will be apparent to those 
skilled in the art without departing from the aeope and spirit of 
the present invention. The Bxamples described in this 
application are illustrative of the possibilities of varying the 
typo, quantity, and ratio of fiber composition, as well as 
pattern embossing conditions to achieve properties for specific 
purposes. 

Consequently, for an understanding of the scope of the 
present invention, reference is made to the following claims. 
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, A nonwoven sheet material comprising a randomly 
i - JLZm web of tensilLed nonfracturable staple fibers 
interlace fibrous web of t ^..ed, 

1 'I ^rtrTcclUion thereof, and further wherein the 
entanglement, or * jomb ^ of le8S than 

nonwoven sheet material •*» r .»dily f inger- 

250 gran* for about a 20 cm square -h-t, and is readny 
tearabl- in the cross machine direction. 

2 a no»«mm she* material according to claim 1, 

fibers, and combinations thereof. 

3. x nonwoven sheet material -cording to eUta^ 

fibers, or combinations thereof. 

4 A nonwoven sheet material according to claim 2, 
serein' the Z~ staple fibers comprise polygene 
terephthalate staple fibers. 

5. A nonwoven sheet material according to claim 1, 
wherein the tensilised nonf ****** «£« 
fineness of from about 0.7 denier to about 2 denier. 

6 . A nonwoven sheet material according to claim 1, 
, Kinder fibers comprise thermoplastic binder fibers 

t" n . ?J£Z££* *Z nondurable staple 

S£ ^ framing or substantially wearing the 
tensiliaed nonfracturable staple fibers. 

7 A nonwoven sheet material according to claim 6. 
^'^JL*-* binder fibe^are -J-^ 
group consisting of polyester binder fibers, polyole 
fibers, and combinations thereof. 
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8. A nonwmn ihMt material according to claim 1, 
»*«rein the binder fibera exhibit a finenaae of from about 0.5 
denier to about 6 denier. 

9. a nonwoven ahaat aatarial according to claim 1, 
wherein tha bindar fibara comprise core-eheath bindar fibers. 

10. A nonwovan ahaat matarial according to claim 9, 
wherein tha core-sheath bindar fibara compriaa a cora of an 
oriented polyester fiber, an oriantad polyolafin fiber, or 
combinations thereof, and an outer layar coopriaad of a 
tharmoplaatic polymer raain aalactad from tha group eonaiating of 
• polyaatar raain, a polyolafin raain, and combinationa tharaof. 

1S n * & nonwoven ahaat matarial according to claim l, 

wherain tha tensilised nonfraeturabla atapl. fibara compriaa from 
about 90% to about 60% by might of tha total wight of fibers 
comprising tha fibrous backing, and tha bindar fibars eomprisa 
from about 40% to about 10% by weight of the total weight of 
fibara comprising tha fibrous backing. 



10 



20 



12- A nonwovan ahaat matarial according to claim 1, 
wherein the weight ratio of tensilixed nonfraeturabla staple 
fibara to bindar fibers in the fibrous web is from about S-i to 
25 about 1:1. 

13. A nonwovan sheet material according to claim 1, 
wherein the weight ratio of tensilised nonfraeturabla staple 
fibers to binder fibers in the fibrous web is from about 4:1 to 

30 about 2:1. 

14. A nonwovan aheet material according to claim 1, 
wherain the tensilixed nonfracturable staple fibera comprise 
polyester staple fibers of from about 0.75 denier to about 1.25 

35 denier, the binder fibers comprise thermoplastic binder fibera of 
from about 1.5 denier to about 2.5 denier, and the weight ratio 
of tensilised nonfraeturabla ataple fibera to bindar fibers in 
the fibrous web is from about 4:1 to about 2:1. 

40 15. A nonwovan aheet matarial according to claim 1, 

wherein leaa than about 50% of tha fibrous wab is pattern 
embossed. 
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16 x nonwoven BbNt material according to claia 1, 
wh«.in 1... than about 30% of the fibrou. w«* U pattern 



17 . A nonwoven .h^ -atrial according to claim 1. 
herein the fibrou. web i. P*f» m*~~* * • 1— 
or a linear cro.. machine direction pattern. 

18 A non-oven aheet material according to claim 1, 
^.in the ch-eical bonding agent «-pri.e. a water-b.~d 
ohemieal binder. 

19. A non-oven sheet material according to claim 18, 
wh«.in the water-baa* ch-aical binder i. f "V 
£up coneiating of an acrylic binder, a ^>^™ 
!Z r a vlny i .ct.t. binder, a vinyl acetate/ethylen. binder, 
binder, a vinyi polyvinyl chloride binder, a 
a vinyl acetate/ aery late binder, a poj.yv«»y* ...... 

polyvinyl alcohol binder, a polyurethan. binder, and combination. 

thereof. 

20. A non-oven .h-t material according to claim 18, 
w»»r.i» the w.fr-ba~d cn-aical binder compri... an 
acrylic/vinyl acetate copolymer latex. 

25 21. A nonwoven .heet material according * ***** 

M the weight ratio of the fill- nondurable atapl. 
fttL. and binder fiber, compri.ing the fibrou. web to the 
cn^cal^inding agent incorporated into the web, when dry, i. 
from about 2x1 to 1:2. 

22. A nonwoven .he* material according to claim 1, 
wh«.in the phy-ical entanglement of the fibrou. w*> i. 
:«c*^i.hed tJough hydroentanglement, needle tacxing, or a 
combination thereof. 

23. A nonwoven .h~t «aterial according to claim 1, 

.„ mttmm ^ material exhibit, a Hand measurement 

wherein the nonwoven aheet material »*» 

of 1— th« 200 gram, for about a 20 cm .guar. Mt. 

24 A nonwoven .heet material aeeording to claim 1, 
40 24. A -.term exhibit* a Hand mea.urement 

wherein the nonwoven .beet material 
of 1— than 150 gram, for about a 20 cm square eh~t. 
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25. A nonwoven sheet material according to claim 1, 
wherein the nonwoven sheet material is readily f inger-tearable in 
the machine direction . 

5 26. A nonwoven sheet material according to claim 25, 

wherein the nonwoven sheet material exhibits at least good 
finger-tear ability in both the machine direction and cross 
machine direction. 

10 27. A nonwoven sheet material according to claim 1, 

wherein the sheet material exhibits a machine direction wet-break 
of at least about 10 H/cm. 

28. A nonwoven sheet material according to claim 1, 
15 wherein the sheet material exhibits a machine direction dry-break 

of at least about 10 N/cm. 

29. A nonwoven sheet material according to claim 1, 
wherein the ratio of the machine direction tensile strength to 

20 the cross machine direction tensile strength of the sheet 
material is less than 3 to 1. 

30. A nonwoven sheet material according to claim 1, 
wherein the ratio of the machine direction tensile 

25 strength to the cross machine direction tensile strength of the 
sheet material is less than 2 to 1. 



31. A pressure-sensitive adhesive tape comprising a 
nonwoven backing with first and second surfaces, the nonwoven 
backing having a pressure-sensitive adhesive coated on the first 
surface, wherein the nonwoven backing comprises tensilised 
nonfracturable staple fibers and binder fibers randomly 
interlaced together to form a fibrous web, the fibrous web being 
pattern embossed, and interbonded by a chemical bonding agent, 
physical entanglement, or combinations thereof, and further 
wherein the adhesive tape exhibits a Hand measurement of less 
than 250 grams for about a 20 cm square sheet, and is readily 
finger tearable in the cross machine direction. 

32. A pressure-sensitive adhesive tape according to 
claim 31, further comprising a low-adhesion composition coated on 
the second surface of the nonwoven backing. 
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33. 



33 A pressure-sensitive adhesive tape according to 
claim 22, the low adhesion composition comprise, a low 
adheeioo back.!*. "Lcted ««- the group consisting of a 
polyidimethyl eiloxane) composition, an acrylate composition, 
polyvinylcarbamate composition, and combinations thereof. 

34 A pressure-sensitive adhesive tape according to 
claim 3l', further comprising a relea-able liner covering the 
first surface of the nonwoven backing. 

38 A pressure-sensitive adhesive tape according to 
claim 3l', wherein the pressure-sensitive adhesive comprises a 
rubD «. b a«Kl adhesive, a water-based adhesive, a solvent-based 
adhesive, a hot-melt adhesive, or combinations thereof. 

36 A pressure-sensitive adhesive tape according to 
claim 3l', wh«.in the pressure-sensitive adhesive comprises a 
high-solid, latex pressure-sensitive adhesive incorporating , . 
polymmri.abl. surfactant and a low molecular weight hydrophobic 
20 polymer. 

37. A method of making a nonwoven sheet material 
comprising: ^ ^ ef 

25 ten.ili.ed nonfracturabl. staple fiber, and binder fibers; 
( b) pattern embo..ing the fibrous web; and 
(C ) interbonding the fibrous web using a chemieal bonding 
agent, physical entanglement, or a combination thereof to form a 
nonwoven sheet material, wherein the nonwoven sheet n»ter,al 
30 exhibit, a Hand m.a.u«ment of 1... than 250 gram, for about a 20 
cm square sheet, and is readily finger-tear able in the cross 
machine direction. 

38 A method of making a nonwoven sheet material 
according to claim 37, wherein the pattern embossing step 
Uprise! embossing . -guar, pattern or a linear cross machine 
direction pattern onto the fibrous web. 

39 A method of making a nonwoven sheet material 
according to claim 37, wherein the interbonding step includes 
infusing the fibrous web with a water-based chemical binding 



agent. 
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40. A method of making a nonwoven sheet material 
according to claim 39, further comprising, drying the fibrous web 
infused with the water-based chemical binding agent until 
substantially all of the water is removed. 

5 

41. A method of making a nonwoven sheet material 
according to claim 37, wherein the interbonding step comprises 
hydroentangling the fibrous web before pattern embossing of the 
fibrous web. 

10 

42. A method of making a nonwoven sheet material 
according to claim 37 , further comprising, coating a layer of 
pressure-sensitive adhesive on a first surface of the nonwoven 
sheet material. * 

15 

43. A method of making a nonwoven sheet material 
according to claim 42, further comprising, applying a low 
adhesion composition to a second surface of the nonwoven sheet 
material. 

20 

44. A method of making a nonwoven sheet material 
according to claim 42, further comprising, covering the pressure- 
sensitive adhesive coated first surface of the nonwoven sheet 
material with a releasable liner. 
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